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DETAILED ACTION 

Response to Amendment 

1 . Applicant's request for continued examination (RCE) filed on April 23, 2009 has 
been entered. Claims 1, 3, 4, 6, 8-15, and 17-30 are currently pending. Applicant's 
amended claim and argument addressed herein below. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1, 3, 4, 6, 8, 20-22, 24-26, 28, and 30 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Regarding claims 1 , 3, 4, 6, 8, 20-22, 24-26, 28, and 30, "OCB mode" is not 
clear. OCB is abbreviated for what? 

Regarding claims 30, "OCM mode" is not clear. OCM abbreviated for what is not 
understood. 

Regarding claims 1 and 30, "when an off signal is output the driver 

applies a voltage equal to or higher than a critical voltage thereafter the 
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driver applies a voltage lower than the critical voltage and thereafter 

supplying of power to the driver from the liquid crystal driving power supply is 
stopped" is not clear. How a voltage is applied when an off signal is output is not 
understood. What is an "off signal"? When the driver applies a voltage equal to or 
higher than a critical voltage of OCB mode liquid crystal, the liquid crystal layer transfers 
to what orientation? Is it in bending orientation/ alignment state? 

Claims 3, 4, 6, 8, 23, and 24 are also rejected the same as claims 1 and 30 

above. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 17-19, and 28-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hattori et al. (US Pub. 2001/0020925) in view of Shi et al. (US Pub. 
2003/0053017). 

As to claim 1, Hattori et al. discloses a liquid crystal display apparatus 
comprising: 
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a liquid crystal layer (figs. 3, 7A(7)) using OCB mode liquid crystal ([0070], 
[0085]); 

a driver (fig. 3(12,13)) applying a voltage to the liquid crystal layer ([0086]); 

a liquid-crystal driving power supply supplying power to the driver ([0093]); 

a switch (fig. 3(15)) outputting an on/off signal to the driver ([0088]); and 

when an off signal (voltage pulse, [0087]) is output from the switch, the driver (fig. 
3(12,13)) applies a predetermined voltage which can be applied to each of pixels of the 
liquid crystal layer for a predetermined time ([0087] - [0088]), thereafter the driver 
applies a voltage lower than the predetermine voltage, thereafter supplying of power to 
the driver from the liquid-crystal driving power supply is stopped (figs. 2, 3, [0086] - 
[0089], [0103]). 

Hattori et al. does not specifically teach whether the predetermined voltage is a 
voltage equal to or higher than a critical voltage of OCB mode liquid crystal and when 
the driver applies a voltage lower than the critical voltage of the OCB mode liquid crystal 
for a predetermined time in order to transfer the liquid crystal layer to a splay 
orientation. 

Shi et al. teaches a critical voltage above which the liquid crystal layer stays in a 
bending alignment state and below which it stays in a splay orientation ([0008]). 

Therefore it would have been obvious to one skill in the art at the time of the 
invention was made to incorporate the idea of Shi et al. of using a critical voltage to 
modify the display device of Hattori et al. to make a display where a voltage is applied 
that is equal to or higher than a critical voltage of OCB mode liquid crystal for a 
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predetermined time and thereafter a voltage lower than the critical voltage of the OCB 
mode liquid crystal for a predetermined time in order to transfer the liquid crystal layer to 
a splay orientation in order to complete faster transition between splay and bend 
orientation to reduce afterimage (as best understood). 

As to claim 17, Hattori et al. teaches a liquid crystal display apparatus wherein 
the voltage to be applied to each of pixels is an alternating voltage ([0046], [0087]). 

As to claims 18 and 19, Hattori et al. teaches a liquid crystal display apparatus 
wherein the predetermined voltage is a uniform voltage for each of the pixels ([0046], 
[0087]). 

As to claim 28, Hattori et al. discloses a liquid crystal display apparatus 
comprising: 

a pixel electrode to which an individual pixel voltage is applied with respect to 
each pixel ([0086] - [0089]) and an opposed electrode arranged opposite to the pixel 
electrodes are disposed on the liquid crystal layer (figs. 3, 5, [0109]), and 

a non-voltage region having no voltage applied to the opposed electrode is 
formed for each pixel in a region adjacent to a region where the pixel electrode and the 
opposed electrode are opposed to each other in the liquid crystal layer (figs. 5, 7, 
[0109]). 
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Hattori et al. does not specifically teach a size of the non-voltage region is such 
that even if the liquid crystal layer becomes bend orientation, at least a part of the 
region can maintain splay orientation. 

However, it is obvious to make a liquid crystal display apparatus with a size of 
the non-voltage region is such that even if the liquid crystal layer becomes bend 
orientation, at least a part of the region can maintain splay orientation for certain 
application ([0092]) (as best understood). 

As to claim 29, it is a design choice to make a liquid crystal display apparatus 
wherein a size of the non-voltage region is 400um 2 or more (as best understood). 

As to claim 30, Hattori et al. teaches a liquid-crystal-display stopping method 
comprising: 

inputting an OFF signal (voltage pulse, [0087]) to a driver (fig. 3(12,13)) of 
applying a voltage to a liquid crystal layer using OCM mode liquid crystal (fig. 3); 

applying a predetermined voltage which can be applied to each of pixels of the 
liquid crystal layer for a predetermined time ([0087] - [0088]), thereafter applying a 
voltage lower than the predetermine voltage when the OFF signal is input ([0087] - 
[0088]); and 

stopping supply of power to the driver from a liquid crystal driving source 
supplying power to the driver after the predetermined period elapses (fig. 2, [0086] - 
[0089], [0103]). 
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Hattori et al. does not specifically teach whether the predetermined voltage is a 
voltage equal to or higher than a critical voltage of OCB mode liquid crystal and when 
the driver applies a voltage lower than the critical voltage of the OCB mode liquid crystal 
for a predetermined time in order to transfer the liquid crystal layer to a splay 
orientation. 

Shi et al. teaches a critical voltage above which the liquid crystal layer stays in a 
bending alignment state and below which it stays in a splay orientation ([0008]). 

Therefore it would have been obvious to one skill in the art at the time of the 
invention was made to incorporate the idea of Shi et al. of using a critical voltage to 
modify the display device of Hattori et al. to make a display where a voltage is applied 
that is equal to or higher than a critical voltage of OCB mode liquid crystal for a 
predetermined time and thereafter a voltage lower than the critical voltage of the OCB 
mode liquid crystal for a predetermined time in order to transfer the liquid crystal layer to 
a splay orientation in order to complete faster transition between splay and bend 
orientation to reduce afterimage (as best understood). 

6. Claims 3, 4, 6, and 8-1 5 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Hattori et al. (US Pub. 2001/0020925) in view of Shi et al. (US Pub. 
2003/0053017) and in further view of Ohta et al. (US Pub. 2002/0149549). 

Claim 8 is rejected the same as claim 1 above except: 
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Hattori et al. (as modified by Shi et al.) does not explicitly teach a liquid crystal 
display apparatus wherein when an off signal is output from the switch, the driver 
applies a voltage higher than a voltage at which substantially black is displayed on a 
display face. 

Ohta et al. teaches a display device where predetermined voltage is applied in 
order to have black and white display to the pixels (figs. 12,15,16, [001 0], [001 5]). 

Therefore, it is obvious to one skill in the art at the time of the invention was 
made to use the idea of applying a predetermine voltage to get black and white display 
of Ohta et al. into the display apparatus of Hattori et al. (as modified by Shi et al.) to 
make a liquid crystal display apparatus wherein the driver applies a voltage higher than 
a voltage at which substantially black is displayed on a display face and equal to or 
lower than a maximum voltage which can be applied to the liquid crystal layer, to each 
of pixels of the liquid crystal layer for predetermined time instead of applying the 
predetermined voltage to each of the pixels and after the elapse of the predetermined 
time, applies a voltage at which substantially black is displayed on the display face, after 
the voltage at which substantially black is displayed on the display face is applied, 
applies a voltage at which substantially white is displayed on the display face as said 
voltage lower than the critical voltage of OCB mode liquid crystal (as best understood). 

Claim 3 is rejected the same as claim 1 above, except: 
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Ohta et al. teaches a liquid crystal display apparatus wherein the predetermined 
voltage is a voltage at which substantially black is displayed on a display face (figs. 12, 
15, 16, [0010], [0015]) (as best understood). 

Claim 4 is rejected the same as claim 1 above, except: 

Ohta et al. teaches a liquid crystal display apparatus wherein when an off signal 
is output from the switch, the driver applies a voltage at which substantially black is 
displayed on a display face to each of pixels of the liquid crystal layer and then, applies 
a voltage at which substantially white is displayed on the display face, and then stops 
the supply of power to the driver from the liquid-crystal driving power supply (figs. 1 2, 
15, 16, [0010], [0015]) (as best understood). 

Claim 6 is rejected the same as claim 1 above, except: 

Ohta et al. teaches a liquid crystal display apparatus wherein when an off signal 
is output from the switch, the driver applies a voltage higher than a voltage at which 
substantially black is displayed on a display face, to each of pixels of the liquid crystal 
layer for predetermined time instead of applying the predetermined voltage to each of 
the pixels and after the elapse of the predetermined time, applies a voltage at which 
substantially white is displayed on the display face to each of the pixels, and then stops 
the supply of power to the driver from the liquid-crystal driving power supply (figs. 1 2, 
15, 16, [0010], [0015]) (as best understood). 
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As to claims 9-12, Ohta et al. teaches a liquid crystal display apparatus wherein 
a pixel electrode to which an individual voltage is applied with respect to each 
pixel (fig. 2, [0086] - [0089]) and an opposed electrode arranged opposite to each pixel 
electrode are disposed on the liquid crystal layer (fig. 3, [0086] - [0089]). 

the voltage at which substantially white is displayed on the display face 
represents that a voltage between the opposed electrode and the pixel electrode, and a 
voltage between a gate line and the pixel electrode or a voltage between the pixel 
electrode and an electrode other than the pixel electrode are substantially zero (figs. 12, 
15, 16, [0010], [0015]). 

As to claims 13-15, Ohta et al. teaches a liquid crystal display apparatus 
comprising: a backlight connected to the liquid-crystal driving power supply to irradiate 
the liquid crystal layer, wherein when an off signal is output from the switch, irradiation 
from the backlight is stopped simultaneously when or before a predetermined voltage is 
applied to each of pixels of the liquid crystal layer from the driver (figs. 12, 15, 16, 
[0010], [0015]). 

7. Claims 20-27 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Hattori et al. (US Pub. 2001/0020925) in view of Shi et al. (US Pub. 2003/0053017) 
and in further view of Yamakita et al. (US Pub. 2002/0145579). 
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As to claim 20, Hattori et al. (as modified by Shi et al.) discloses a liquid crystal 
display apparatus wherein the liquid crystal layer is provided with a pixel electrode 
which is connected to the driver and to which a pixel voltage is supplied and a specific 
electrode which is connected to the driver, to which a voltage different from the pixel 
voltage is supplied (figs. 3, 6, [0086] in Hattori et al.), and 

which is disposed via a dielectric so as to be opposed to the pixel electrode, the 
pixel electrode is disposed so that at least a part of the contour of the pixel electrode is 
not vertical to the oriented direction of the OCB mode liquid crystal (fig. 7, [0017] in 
Hattori etal.). 

Hattori et al. (as modified by Shi et al.) does not explicitly teach a display device 
where the driver generates an electric field in a direction different from the oriented 
direction of the OCB mode liquid crystal. 

Yamakita et al. teaches a display device where the driver generates an electric 
field in a direction different from the oriented direction of the OCB mode liquid crystal 
([0036]). 

Therefore, it is obvious to one skill in the art at the time of the invention was 
made to combine the display device of Yamakita et al. with the display apparatus of 
Hattori et al. (as modified by Shi et al.) to make a liquid crystal display apparatus 
wherein when an off signal is output from the switch, the driver generates an electric 
field in a direction different from the oriented direction of the OCB mode liquid crystal 
between the pixel electrode and the specific electrode and after the elapse of 
predetermined time, supplying of power to the driver from the liquid-crystal driving 
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power supply is stopped (as best understood). 
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As to claim 21 , Yamakita et al. teaches a liquid crystal display apparatus wherein 
the contour of the pixel electrode includes a first portion which generates an electric 
field not vertical to the oriented direction of the OCB mode liquid crystal but in a 
direction of twisting a part of the oriented-directional liquid crystal in one direction in a 
pixel and a second portion which generates an electric field in a direction of twisting 
another part of the oriented-directional liquid crystal in other direction ([0036]) (as best 
understood). 

As to claim 22, Yamakita et al. teaches a liquid crystal display apparatus 
according to claim 21 , wherein the first portion and the second portion are substantially 
parallel with the oriented direction of the OCB mode liquid crystal and alternately 
continuously formed ([0036]) (as best understood). 

As to claim 23, it is obvious for the liquid crystal display device of Hattori et al. (as 
modified by Shi et al. and Yamakita et al.) to have an opposed electrode arranged 
opposite to each of the pixel electrodes is further disposed on the liquid crystal layer, 
when an off signal is output from the switch, the driver applies a voltage for substantially 
white display on a display face, between each of the pixel electrodes of the liquid crystal 
layer and the opposed electrode, thereafter, stops the supply of power to the driver from 
the liquid-crystal driving power supply (as best understood). 
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As to claim 24, it is obvious for the liquid crystal display device of Hattori et al. (as 
modified by Shi et al. and Yamakita et al.) when an off signal is output from the switch, 
the driver applies a predetermined voltage equal to or higher than a critical voltage of 
the OCB mode liquid crystal but equal to or lower than the maximum voltage which can 
be applied to the liquid crystal layer to each of pixels of the liquid crystal layer, 
thereafter, applies a voltage for substantially white display on a display face, thereafter 
stops the supply of power to the driver from the liquid-crystal driving power supply (as 
best understood). 

As to claim 25, Yamakita et al. teaches a liquid crystal display apparatus wherein 
an electric field in a direction different from the oriented direction of the OCB mode 
liquid crystal is applied simultaneously when or after the voltage for white display on the 
display face is applied ([0036]) (as best understood). 

As to claim 26, Yamakita et al. discloses a liquid crystal display apparatus 
wherein two pixel electrodes adjacent in the oriented direction of the OCB liquid crystal 
mode are arranged on the specific electrode via a dielectric, and contours of the two 
pixel electrodes are arranged so that they are not vertical to the oriented direction of the 
OCB mode liquid crystal and include a first portion of generating an electric field in a 
direction of twisting a part of the oriented-directional liquid crystal in one direction in a 
pixel and a second portion of generating an electric field in a direction of twisting 
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another part of the oriented-directional liquid crystal in other direction ([0036]) (as best 
understood). 

As to claim 27, Yamakita et al. teaches a liquid crystal display apparatus wherein 
the driver applies voltages having phases opposite to each other to the two pixel 
electrodes (fig. 7, [0006]) (as best understood). 

Response to Arguments 

8. Applicant's arguments with respect to claims 1 , 3, 4, 6, 8-1 5, and 1 7-30 have 
been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AFROZA Y. CHOWDHURY whose telephone number is 
(571)270-1543. The examiner can normally be reached on 7:30-5:00 EST, 5/4/9. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bipin Shalwala can be reached on 571-272-7681 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



AC 

5/6/2009 



/Bipin Shalwala/ 

Supervisory Patent Examiner, Art 

Unit 2629 



